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1.0 Introduction

Benefit-cost analysis (BCA) is one of the tools used to determine if a project is appropriate
for receipt of Highway Safety Improvement (HSIP) funding support. An approved project
should have a safety focus and result in an improvement which will likely reduce the
number of fatal and/or severe injury crashes. To facilitate the process, the Illinois
Department of Transportation developed a BCA tool to aid in quick and accurate evaluation
of highway improvement proposals.

This manual provides step-by-step instructions for using the BCA tool developed by IDOT.
It also provides several example scenarios to assist the user in understanding use of the tool
in project development. The final section of this document provides guidelines for
appropriate benefit-cost values.

2.0 Step-by-Step Instructions

Start B'C tool
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The image above shows the opening page of the B/ C tool.
STEP 1: Start by pressing the Start B/C Tool button.
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The main menu will open after selecting start. The main menu has two tabs located at the
top of the screen. One is for entering Input Data and the other for obtaining Output Data.

STEP 2: Select the Input Data tab if necessary. This is the default and should have been open
when starting the tool.

The input tab shows a series of steps. It is recommended that you follow the sequence of
input steps as shown in the pop-up window; however you can come back to buttons to
revise the data as needed.

STEP 3: Select the button labeled Project Type



Project type selection
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Return to Main

The Project Type Selection window will appear.

STEP 4: Select project type by clicking on the circle next to Intersection or Segment
depending on the type of project you are analyzing. If Intersection is selected you will be
given the option of Signalized or Unsignalized. If Segment is selected you will be given the
option of Urban or Rural. Make the selection by clicking on the circle next to the
appropriate category. When complete click on the Return to Main button to return to the
main input window.
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STEP 5: On the main menu, select the button labeled Project Information.

Project Information

Project : |

District: | County: | City: I
KeyRoute: | Marked Route: | MilePost: I
Location : |

Prepared by : ] Date (mm/ddfyyyy) : J

Return to Main

The Project Information window will open as shown above.




STEP 6: Complete the information in the boxes shown. For segments enter either key route
or marked route and the beginning milepost station. Key Route refers to the Illinois
Roadway Information System (IRIS) terminology and it is a universal identifier for any
segment. Marked Route refers to the Division of Traffic Safety route inventory. The key
route information is not necessary for intersections, but all information provided will assist
in tracking projects. For the Location field enter a description like “Maple Road and Oak
Street” for an intersection or “Maple Road between Oak Street and Walnut Street” for a
segment. When all fields have been completed, click on Return to Main.
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The main menu will re-open.

STEP 7: Select the button labeled Project Input.



Intersection Input

Crash Data ; From to I

Current AADT : Major approach : ]
Minor approach ]

Specfy a value between 1 to 5%

Traffic Growth: 1.25 ﬁ

Discount rate: 4.00 j

Return to Main

If intersection project type was selected, the project input window shown above will appear.

Segment Input

Crash Data : From I to I

Current AADT : ]
Length (Miles) : ]

Specify a value between 1 to 5%

Traffic Growth: 1.25 ij

Discount rate: 4,00 j

Return to Main

If segment project type was selected, the above project input window will appear.



STEP 8: Input the information requested in the fields of either the Intersection Input or
Segment Input window. For Crash Data, enter the period for which crash data is available
(for example, From 2001 to 2005). Enter the Current AADT( Average Annual Daily Traffic),
length of project if applicable, and the annual traffic growth. The annual traffic growth
should be a number between 1 and 5. If no selection is made, the default value of 1.25 will
be shown. If the user enters a value less than one, it is assumed that the traffic growth is
declining. The discount rate cannot be modified from the default value of 4.00. When
complete with all fields click on Return to Main.
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The main menu will re-open.

STEP 9: Select the button labeled Crash Data.




Crash Data
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What type of crash data do you have available? ;

(™ iCrash Severity Distribution by Crash type:

Enter Crash Data

(" Aggregate Crash Severity Distribution

Return to Main
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The above window will open.

STEP 10: If crash type and crash severity data are available, select Crash Severity

Distribution by Crash Type by clicking on the circle next to the text. If crash type data are
not available, select the Aggregate Crash Severity Distribution category by clicking on the
circle next to the text. In most cases crash type data will be available. This is the preferred

condition since countermeasures are applied to reduce particular crash types.

If Crash Severity Distribution by Crash Type is selected, follow STEPs 11A to 13A. If
Aggregate Crash Severity Distribution is selected, skip to STEP 11B and follow to STEP

12B.
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Enter Crash Data

When Crash Severity Distribution by Crash Type is selected Crash Data - Condition
Related will highlight as shown in the above window.

STEP 11A: If there are night time crashes in your data set, click on the Yes box following the
question, Do you have night time crashes? If there are wet pavement crashes in your data
set, click on the Yes box following the question, Do you have wet pavement crashes?

See page 27 to learn more about obtaining crash information from the crash reports.



Crash Data

Crash Data Availability

What type of crash data do you have available? ;

(% Crash Severity Distribution by Crash type

{ Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes? ; Do you have wet pavement crashes?
¥ Yeg How many? : ¥ Yes How many? :
Fatal : | | Fatal : |
A-Imjury . | A-Imjury . |
B-Imjury : | B-Imjury : |
C-Imjury : | C-Imjury : |
FHE | FHE |

Enter Crash Data
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If you have clicked “Yes” to questions regarding either night time or wet pavement crashes,

boxes will become available to complete crash severity for the night or wet pavement

crashes. These are shown in the window above.

STEP 12A: Enter the number of crashes by severity that have occurred at night or under wet

pavement conditions during the analysis period. When complete, select the Enter Crash

Data button.
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After selecting “Enter Crash Data,” the input box, “Intersection Crash Severity by Crash
Type for Analysis Period” will appear.

STEP 13A: Enter the crash data for the analysis period by crash type and severity. Individual
crashes should only be entered once based on the first event of the crash. When complete,
select the Return to Main button and continue with STEP 14. Be sure to “enter” the last data
entered by using the Enter key or clicking another cell before attempting to click the Return
to Main button.
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Crash Data Availability

What type of crash data do yvou have available? ;

" Crash Severity Distribution by Crash type

{* {Aggregate Crash Severity Distribution |

Enter Crash Data

STEP 11B: If crash type by severity is not available, click on the circle next to Aggregate
Crash Severity Distribution in the Crash Data screen. Then click on Enter Crash Data to
enter aggregate crashes by severity. It is important to notice that the user will not be able to
input night time or wet pavement crashes with an aggregate crash severity distribution. If
Aggregate Crash Severity Distribution is selected, the Crash Data - Condition Related
frame will not become available as is shown in the figure above.
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After selecting Enter Crash Data the input box shown above will appear. The box shown is

for intersections, but a similar table will appear for segments.

STEP 12B: Enter the number of crashes by severity that have occurred during the analysis
period. When complete, select the Return to Main button. Be sure to “enter” the last data
entered by using the Enter key or clicking another cell before attempting to click the Return

to Main button.
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The main menu will re-open.

STEP 14: Select the button labeled Countermeasure Selection.

A | B | (5] | 8] | = | i | G | H | | | J | K | L | (5] ] | a

INTERSECTION BENEFIT COST ANALYSIS

1

z

3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS

[

5

G COUNTERMEASURE CRF - Crash Type affected by this improvement | Unit Cost| Guantity Units Total Cost | Service Life
7 i [ 0 0
_Tl
KN =] [ ] 40 0
I
KN =] 0 [0 ] 41 0
1

1 | =] % [o 0 41 0
I
K| =] 0 [0 ] 31 0
1

"*NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY {Use
1o |SEparate spreadsh for each applied).

13 _|* CRF = Crash Reduction Factor

| 20 |** EUAC = Estimated Uniform &nnual Cast
| Fietum ta Main
2z

If intersection project type was selected, the countermeasure table shown above will appear.

If segment project type was selected, a similar countermeasure table will appear.

STEP 15: Review the list of countermeasures shown in Table 1 for intersections and Table 2
for segment. Select countermeasures that affect the predominant crash types in the data set
for the intersection or segment to be analyzed. It is also recommended that you review the
“Desktop Reference for Crash Reduction Factors” published by the USDOT and FHWA on
September 2007 for additional countermeasures and current crash reduction factors (CRF).
A CREF is a percentage of crash reduction that can be expected for implementing specific
countermeasure. For example, if shoulder rumble strips are added to a facility there is an
expected thirty percent reduction in the number of fixed object and overturn crashes.
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TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit CRF Crash Type Affected
1.1 General
1.1.1 Improvement/Realignment/Reconstruction
URBAN UnitQnty 15 50% All
1.1.2 Improvement/Realignment/Reconstruction
RURAL UnitQnty 15 30% All
1.2 Pavement
1.2.1 Widening and Resurfacing or Widening
alone Miles 15 25% All
1.2.2 Resurfacing alone Miles 10 -
1.2.3 De-Slick (formerly known as skidproofing) Miles 5 45% WP
1.2.4 Rumble Strips (Shoulder) Miles 3 30% FO,OVT-off the road
1.2.5 Rumble Strips (Centerline) Miles 3 -
1.2.6 Rumble Strips (Transverse) Miles 3 25% All
RE,HO,SSD,SOD,LT,FO,0
1.2.7 Channelization Miles 15 50% VT, T,RT
1.2.8 Raised Reflective Marker Median Miles 15 50% HO,SOD,LT,T,RT
1.2.9 Rumble Strip Median Miles 10 50% HO,SOD,LT,T,RT
1.2.10 Thermoplastic or Preformed Tape Median Miles 3 50% RE,HO,SSD,SOD,LT,RT,T
1.2.11 Painted Median Miles 2 50% RE,HO,SSD,SOD,LT,RT,T
1.2.12 Lane Addition UnitQnty 15 50% RE,SSD, LT,RT,T
Each leg w/added Left turn,
1.2.13 Left Turn Lane Unit Qnty 15 25% RE,SSD,SOD,LT
Each leg w/added Right
1.2.14 Right Turn Lane Unit Qnty 15 25% turn, RE,SSD,RT
1.2.15 Bidirectional Left Turn Lane Unit Qnty 15 50% RE,HO,SSD,SOD,LT
1.2.16 Left Turn Acceleration Lane Unit Qnty 15 50% RE,SOD,SSD,AG,LT
1.2.17 Right Turn Acceleration Lane Unit Qnty 15 50% RE,SSD,RT
1.2.18 Deceleration Lane Unit Qnty 15 50% RE,SSD,RT
1.2.19 One-Way Couple Unit Qnty 15 50% All
1.2.20 Install Roundabout Unit Qnty 15 60% All
1.2.21 Install Passing Lane Unit Qnty 15 25% All
1.2.22 Increase Width of Paved Shoulder Miles 10 10% All
1.2.23 Increase Lane Width Miles 15 10% All

15



TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit Life CRF Crash Type Affected
1.3 Signing
1.3.1 Modernization UnitQnty 6 25% All
1.3.2 Installation UnitQnty 6 40% All
1.3.3 Speed Signing UnitQnty 6 40% All
1.3.4 Advance Warning Signs UnitQnty 6 25% All
1.3.5 Street Name Signs UnitQnty 6 25% All
1.3.6 Four Way Stop UnitQnty 5 50% All
1.3.7 Minor Leg Stop UnitQnty 5 40% AG,LT,RT,T
1.3.8 Yield Sign UnitQnty 5 40% AG,LT,RT,T
1.3.9 Changeable Message Signs UnitQnty 6 10% All
1.3.10 Delineators UnitQnty 4 40% All
1.3.11 Overhead Sign Truss Unit Qnty 15 40% RE,SOD
1.4 Signalization
PD,FO,RE,SSD,SOD,AG,L
1.4.1 Modernization Unit Qnty 10 25% T,RT,T
23%,- 23% All Other. -38% RE.
1.4.2 Install Traffic Signals Unit Qnty 15 38% 67% RAG
1.4.3 Relocation of Signal Supports UnitQnty 15 25% FO
OVT,FO,RE,SSD,SOD,AG,
1.4.4 Advance Warning with Flasher Unit Qnty 10 15% LT,RT,T
1.4.5 Red/Yellow Flashing Beacon Unit Qnty 10 NR Not recommended.
1.4.6 Red Flashing Beacon Unit Qnty 10 45% AG
1.4.7 Add Left Turn Phase with Left Turn Lane Unit Qnty 10 35% All
1.4.8 Add Left Turn Phase without Left Turn
Lane Unit Qnty 10 25% All
1.4.9 Phase Adjustment Unit Qnty 10 25% All
1.4.10 Increase to 12 Inch Lens Unit Qnty 10 25% All
1.4.11 Add Traffic Actuation UnitQnty 10 25% RE,AG,LT,RT,T
1.4.12 Time Lane Control Unit Qnty 10 25% HO,SOD
1.4.13 Optical Programmed Unit Qnty 10 25% RE,AG,LT,RT,T
1.4.14 Add Pedestrian Controls Unit Qnty 10 25% PD,PDC

1.4.15 Add Mast Arms and Signal Head per
Lane UnitQnty 15 25% RE,AG,LT,RT,T

1.4.16 Safety Lighting UnitQnty 15 50% 50% NGT
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TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit Life CRF Crash Type Affected

1.4.17 Install Automated Enforcement of Red

Light Violations Unit Qnty 10 25% AG, -15% RE

1.4.18 User defined 01

1.4.19 User defined 02

1.4.20 User defined 03
TABLE 2: SEGMENT COUNTERMEASURES

Service
COUNTERMEASURES Unit Life CRF  Crash Type Affected
2.1 Pavement Treatments
2.1.1 Widening and Resurfacing or
Widening alone Miles 15 25%  All
2.1.2 Resurfacing alone Miles 10 0% No CRF identified
2.1.3 De-Slick (formerly known as
skidproofing) Miles 5 45% WP
2.1.4 Rumble Strips (Shoulder) Miles 3 30% FO,0OVT
2.1.5 Rumble Strips (Centerline) Miles 3 20% HO,SOD
2.2 Pavement Marking
2.2.1 General Pavement Marking Miles 1 30%  All
NGT on tangent sections. For
curves, see table 1 of the

2.2.2 Raised Reflective Markers Miles 4 30%  HSIP Policy.
2.3 Railroad Crossing
2.3.1 Modification Miles 15 50%  TR,FO,RE,OVT
2.3.2 Gates Miles 15 60% TR,FO,RE,OVT
2.3.3 Crossbucks Miles 15 60% TR,FO,OVT
2.3.4 Flashing lights Unit Qnty 15 60%  TR,FO,RE,OVT
2.3.5 Flashing Beacons Unit Qnty 15 60%  TR,FO,RE,OVT
2.3.6 Warning Bells Unit Qnty 15 50% TR
2.3.7 Pavement Markings Miles 2 30% TR,RE,FO,OVT

2.3.8 Warning Signs - Standard Unit Qnty 2 40% TR,FO,RE,OVT
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TABLE 2: SEGMENT COUNTERMEASURES

Service

COUNTERMEASURES Unit Life CRF  Crash Type Affected
2.1 Pavement Treatments
2.1.1 Widening and Resurfacing or
Widening alone Miles 15 25%  All
2.3.9 Warning Signs - Special Unit Qnty 5 40%  TR,FO,RE,OVT
2.3.10 Delineators Miles 4 40% TR,FO,OVT
2.3.11 Safety Lighting Unit Qnty 15 50%  TR,FO,RE,OVT
2.3.12 Resurfacing Miles 10 25% TR,FO,RE,OVT
2.3.13 Grade Separation Unit Qnty 20 100% All
2.3.14 Removal (specify which type of
removal) Miles 20 50% Al
2.4 Bridge
2.4.1 General Repair Miles 10 15% PKV, HO,SOD,SSD,FO,OVT
2.4.2 Widen/Resurface Miles 15 15% FO,HO,SOD,SSD,OVT
2.4.3 Widening Miles 15 15% FO,HO,SOD,SSD,OVT
2.4.4 De-Slick Miles 5 45% WP
2.4.5 Grooving Miles 7 45% WP
2.4.6 Frost/Ice Detectors - Sign Unit Qnty 10 25% FO,HO,SOD,SSD,OVT
2.4.7 Frost/Ice Detectors - Radio Unit Qnty 10 25% PKV, HO,SOD,SSD,FO,OVT
2.4.8 Guardrail Miles 10 15%  FO,0VT
2.4.9 Separation between
Pedestrians/Traffic Miles 15 95% PD,PDC,FO,0OVT
2.4.10 Safety Lighting Unit Qnty 15 50%  NGT
2.4.11 Delineators Miles 4 15% FO,OVT
2.4.12 Impact Attenuators Unit Qnty 3 70%  FO,OVT
2.4.13 Reconstruction Miles 20 50% FO,HO,SOD,SSD,OVT
2.5 Curves
2.5.1 Realignment/Reconstruction
URBAN Miles 15 35%  OVT,FO,HO,SSD,SOD

Variable, see table 2 in the
2.5.2 Superelevation Miles 15 HSIP Policy.
2.5.3 Daylighting Miles 15 30%  OVT,FO,HO,SSD,SOD
2.5.4 Widening and Resurfacing or
Widening alone Miles 15 25%  All
Miles 5 45% WP

2.5.5 De-Slick (formerly known as



TABLE 2: SEGMENT COUNTERMEASURES

Service
COUNTERMEASURES Unit Life CRF Crash Type Affected
2.1 Pavement Treatments
2.1.1 Widening and Resurfacing or
Widening alone Miles 15 25%  All
skidproofing)
2.5.6 Guardrail Miles 10 40% FO,OVT
2.5.7 Advance Warning Sign Unit Qnty 5 20% Al
2.5.8 Chevrons or Delineators Unit Qnty 4 40% OVT,HO,SOD,FO
2.5.9 Relocation Unit Qnty 15 45% Al
2.6 Roadside Safety
2.6.1 General/Fixed Obstacle Removal Unit Qnty 20 50% FO,OVT
2.6.2 Curb Parking Removal Unit Qnty 20 50% PKV,RE,FO,OVT
2.6.3 Guardrail Miles 10 15% FO,OVT
FO,OVT involving utility
2.6.4 Utility Adjustment Miles 15 45%  hazards
2.6.5 Drainage Improvement Miles 10 10% Al
2.6.7 Shoulder Improvement Miles 5 10% FO,0VT
2.6.8 Impact Attenuators Miles 3 70% FO,OVT
2.6.9 Glare Shields Miles 10 15%  SSD,AG,FO,OVT
2.6.10 Fencing Miles 10 15% Al
2.7 Other
Entering or exiting vehicles
2.7.1 Turnouts (Mailbox or other) Miles 15 50%  from shoulder area
Variable. See table in the
2.7.2 Ramp Improvement Miles 15 HSIP Policy.

2.7.3 User defined 01
2.7.4 User defined 02
2.7.5 User defined 03
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INTERSECTION BENEFIT COST ANALYSIS

1
2
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
Eal
B
E COUNTERMEASURE CRF * Crash Type affected by this improvement Unit Cost [ Quantity Units Total Cost | Service Life
i | [a o 1] 0 0
= B
3 [| 10 Intersection Locations 3 3 a [ 0 ]
T || 11 Genarsl
& ::12 I:np:rovement|'Fh:aIl_gnmentfﬁ‘econslructl_on u:gém = = 3 0 5
12 Pavement
121 Widening and Resurfacing or Widening alone = o A 0 7

12.2 Resurfacing slons
125 De-lick (1
12.4 Rumble St
125 Fumble 2
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= [Shaulder] 3 1] 0 0 0

= [Centerling]

e e

fES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY (Use

123 Rumbls Strip Median
18 || 1210 Thermoplaztic ar Preformed Tape Median H.

241211 Painted Median
1212 Lane Addition

[E]
an || 1213 Lefe Turn Lane
¢ || 1214 Fight Turn Lane FReturn to Main
5| 1215 Bidinectionsl Lo Turn Lane

23

24

25

1216 Left Turn Acceleration Lane

1217 Right Turn Acceleration Lane le selecied bom fhe drop down menus™*
121 Deceleration Lane
12,13 One-Way Couple ~ |re gelected

STEP-3 Update the "Quantity” for each selected for cost calculan

STEP 16: Select the appropriate countermeasures using the pull-down menu under the
countermeasure tab. The tool allows for selection and analysis of up to 5 countermeasures
for one project. After selecting the countermeasure, the CRF, crash type affected, service life
and countermeasure units will automatically populate. Note that if only aggregate crash
data are provided, the tool will only calculate a benefit for countermeasures that affect All
Crash Types.

STEP 17: Enter the Unit Cost and Quantity for each countermeasure. For example, enter
$10,000 and 1 if you are adding signing of this cost at one intersection. When complete,
select Return to Main. Be sure to “enter” the last data entered by using the Enter key or
clicking another cell before attempting to click the Return to Main button.
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If you wish to add a countermeasure or use a countermeasure that is not listed, click on the
Optional User-Defined Countermeasure button as shown in the above image.

1 COUNTERMEASURES LIST: CRASH REDUCTION FACTORS, COS
COUNTERMEASURES Cost Unit__ [Fervice Lifd _CRF__|Crash Type Affected by Countermeasures HE I i
s |Non-ntersection {Segment) L ocations
7| i St fboue Tliles 3 30% |FOOVT
8§ | remer st Favement Morking Tliles 1 e [Al
| 9 | CowtPanting Gemovel Uinit Gt 20 50 |FEVAE [
| 12 | idner cedined OF
s v
Liser defined i
——
28 | Mote: If you have different CFF s for one countermeasure [See Example: cell F3), it is strongly suggested to input the CFF 5 under the proper crash type manually.
23
[ 30 |
i
32| Flacensw CRFs
[ 33
| 34 |
5 Legend
| 36 |  FietumtaMain a7 Al Crazhes =
|37 | A5 |Ange
|38 | AV | Animal
E] 77 |Fised Obiet

After selecting “User-Defined Countermeasure” the input box shown above will appear.

The box shown is for segments, but a similar table will appear for intersections.
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STEP 18: Enter the user-defined countermeasure description in the first box under
countermeasures, shown in yellow. This box currently contains the text “User defined 01”.
Enter the unit of measurement, service life, CRF, and crash type affected to the right of the
countermeasure description. Refer to the “Desktop Reference for Crash Reduction Factors”
as discussed above to obtain CRF values. Crash Type Affected should be entered by using
the abbreviations shown in the table below, separated by commas without spaces. Examples
are shown in the window above the input data.

Legend
A Bl Crazhes
AeF Angle
A Bnimal

S Fized Object
A Head On
Lr Left Turn
el | Other Moncollision
Cdend | Other Object
Err Chverturned
S Fedestrian
S Fedalcyclist
SR Farked Wehicle
SE Fear End
gF Right Turn
forariy Sideswipe Same Direction
Ay Sideswipe Opposite Direction
5 Turning
i Train
AFT Plight Time crash
b= wet P avement

STEP 19: After completing the user defined countermeasure information, select the “Place
New CRFs” button. This will populate the CRFs to the appropriate crash types in the
columns to the right of the input data. Additional user defined countermeasures can be
added in the User defined02 and User defined 03 lines.

When complete select Return to Main.
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When all input data has been completed, select the Output Data tab on the main menu and
the screen shown above will appear.

STEP 20: Click on the Calculate B/C button to obtain the benefit-cost ratio.

Microsoft Excel @

Benefit : & 238865.92
Cost 1 51349
Benefit/Cost: 177.07

The image above will appear with the benefit /cost ratio for this project.

If you would like to test different countermeasure scenarios, you can go back to the Input
Data tab, modify the input and re-run calculation of the B/C. This can be run as many times
as desired to obtain the most favorable B/ C ratio.

If you would like to erase and re-enter the crash data, select Clean All Sheets. The prompt
will ask Are you sure? before deleting the information.

Select Summary Table to see a summary of the analysis or to verify inputs.
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The above window will appear when “Summary Table” is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.
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3.0 Special Cases - Partial Application of Countermeasures

One may wish to consider applying a safety-based countermeasure to part but not all of a
segment or intersection. For example, left turn lanes may be contemplated for one roadway
but not the crossing facility at an intersection. Should this be the case, the analyst must take
care to properly estimate expected benefits and calculate an appropriate B/ C ratio.

Proper use of the tool for such cases requires the analyst perform the benefit calculation
taking into account the specific countermeasure application. This means calculating benefits
separately for each approach or segment, applying only those countermeasures that apply
to that approach, and applying them only to the crashes associated with that approach or
segment. The following procedure is suggested:

STEP ONE: Determine which countermeasures apply to each intersection approach or
segment

STEP TWO: Identify or designate which crashes are associated with each segment (best
practices would be to refer to a crash diagram), inputting only those crashes into the
worksheet that apply to that segment

STEP THREE: Perform the procedure as outline in this manual, calculating total benefits and
costs for each unique segment and approach. Take care to label the input as “approach A" or
‘segment B’, etc.

STEP FOUR: Sum all benefits and all costs from each approach calculation, and calculate a
single overall project B/C.

This procedure can apply where multiple countermeasures are being studied. For example,
one countermeasure may apply to the entire segment but the second to only part or parts of
the study area. Use the tool to compute benefits for each unique segment, identifying the
proper countermeasures for each one.

Care should be taken in designating crashes to not ‘double count” or apply any one crash or
crash type to multiple segments. Similarly, costs by segment should be carefully assigned to
avoid double counting.

Note that the tool output will provide a B/ C ratio for each approach. This should not be used
(i.e., it is not correct to “average’ the segment B/ C ratios); rather only the costs and benefits
provided in the output should be used to compute one overall B/C ratio.
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4.0 Reading a Crash Report for Benefit-Cost Input Tool

Key input factors for the countermeasure tool are crash type, crash severity, weather
condition and time of day. This example indicates the area of a crash report where this
information can be obtained.

Crash type - This is coded as an Event in the lower left hand corner of the report. The event
coded Unit 1 and Event 1 is usually the cause of the crash. In this example the crash type is
“1”. Using template 1, indicates a non-collision, run off the roadway event. The event in row
3 shows a “2”. Again using template 1, this indicates that after running off of the road the
vehicle is overturned.

Crash severity - Injury type is coded in the middle of the crash report to the right of the
description of Unit 1. In this example the injury was “K” or fatal. “A” is an incapacitating
injury, “B” is a noncapacitating injury, “C” is reported, but not evident, and “0” is no
indication of injury. If there are multiple vehicles involved in the crash use the most severe
injury type to describe the crash severity.

Weather condition - To determine if the pavement was wet during this crash refer to the
column on the right of the report. The sixth entry from the top is labeled “RSUR” and
reflects the roadway surface condition. In this example a “1” refers to dry pavement.

Night time crashes - To determine if this crash occurred at night, refer to the top line sixth
box from the left labeled “LGHT”. This refers to the lighting condition. For this example “4”
indicates “darkness”. Therefore, night time crashes should be selected.
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TEMPLATE 2

t + Q 4 TRAFFICWAY DESCRIPTION (TRFW)
TWO-WAY OTHER
1 Mot divided 5 Oneway or ramp
: 2 Dwided, romedanbarier & Alloy or ariveway
PARENT PED | BIKE V ORIVER VISION ETIJPBEM 3 Dwided wimedan barier 7 Parking ist
CONDITION (DRAC) (PEDV) {VIS) (VEHD) & Canter turn lana g E:;(W
g [3 Mo s § g = : s =
5 BRtNg i indshigig (walorica) NUMBER OF LANES LANES
g i melrod drugs 2 no?rzma;; mm-ﬂm 3 Trees, plants 3 E:_Enﬂ- tar Count through lanes, both diractions.
= : Mleehmpﬂmw i source used 4 Buldngs S Suspension ‘ + if &1 intersoction, use 0" [2eto)
1|3 e : S $ Lo .
= 7 Hac been drinking SAFETY EQUIPMENT USED & Lights e ALIGNMENT (ALGN
# B Fatigued SAFT) 7 ilcrest :
= 8 Oltlgrmnnom ( & Paked venicles 13 ﬁnms Related: Was tis ; gg:ﬁ xu I:-H.r: ; c"“'é.:‘;’im
9 Moving vehicles 3 b s Curve
[SEATING POSITION| ! Hons pressnt 10 Blinded - headlighs 13 Desvain sysiem bt ol 3 Swaionton hllcrest 8 Curve on Rilcsest
EA POSI 2 Safaty ben wsed - 2 Wheels related crash? A
3 (SEAT) 3 Safaty beh rot used - g:;“:f,'; ol 13 Qadr couplng crash does not have
5 ; Eﬂ: ::d 13 Otner 15 Fuol system to achually occur g1 Y
B 6 Chad mum:nmlim 99 Uninown 15 Otner an intersection to be|| 2 Wat & Sand. mua, din
: 99 Unknown ; 3 Snow or slush 6 Other
£ [1]|2]3 |" 7 Chid réstraint used improperly S considered 9 Uriknown
5r B Childt rostraint not used S— infersecionretaed, L
I-‘; 5'6 9 Usage Unknown DRIVER ACTION (DRVA) Private Property: This is For example; d 5 ROAD DEFECTS (RDEF)
—l ! 1 None not the area lo indicate that vehicles ane ned
1011112 KW BAC DEPLOVED A eyl 1 No defects § Shaulders
| I EPLOYED (AIR) ‘; E‘;‘:’g: %mﬂm. davices :ﬂe: wasgm:e‘:r‘npw“ up at @ fraffic sagnal 2 Construcion zons 7 Aut, holes
3 Net agplicabile 4 Toa fast for conditions amage. Lhec only and a rear end 3 Maintenance zone B Warn sudace
4 Dt not deploy : “'lﬂrrﬁfmr '”f:m the crash began on, ended | | callision ocours &t ; Llrlfr;u':; zm: IE[II Detiris on roadway
= u by Viork - aher
5 Depioyed, Trort 2 rgnm et on and all damage occurred | the back of the fne, g9 Unk
& Doployed, side 3 Improper -'e.nel‘ change On private property _‘:: teel "'g:‘ l‘t"; la
. 7 ather : it Improper Backsng MIBrBection, i ~ DRIVER BAC TES
g : gﬂ:g - el mie] 10" rmproper passing it the crash began on a | itersecton relatec ml‘auul?tm " it drua
y - L L Flﬁﬂc -
S Fatsl 8 Deployrment unknown 12 LoNse restriclions . woubuy, I la NGl 2 i 1 Emer BAC resuiorone  |1gsl was
g 13 Stopped school bus [private proparty crash. chisck ek
£ 4 Incapackaling injury 14 Emergency vehicle on cail No. given
& || 8 Nonincapaciating injury 15 Evading police vwohici 96 Yost relused put in the|
€ J] G Reported, not evidens 16 Other "EJECTION OR EXTRICATION (EJCT | 26 Jes! ot oflered g
g 0 Mo indication of injury —— 99 Unknown ; I;l;r:a ’ 3 l;-r.iaw cjected 9 Unknawn uﬂWn narrative
aly eect appecimarcated
" DATE OF BIRTH 1 PASSENGERS & WITNESSES EMS RUN NUMBER
% i + Full Mame, Adciress, Telephons TAKEN TO [hospital) or AGENCY NAME i



5.0 Examples

5.1 Case Study 1: Benefit Cost Analysis for a Segment.

The roadway segment along IL 0 between Maple Street and Oak Street was identified as a
hazardous location. It is located in District 10, Wooded County, in the Village of Forest.
From 2001 to 2005 there were 3 fatal crashes, 6 A-injury crashes, and 10 B-injury crashes.
There were also C- injury and property damage only crashes at this location, but the exact
number is not needed for the analysis. There are 3 night time crashes, 1 A-injury and 2 B-
injury. A majority of the crashes were fixed object and overturn. The current AADT is 9500.

Countermeasures were reviewed and benefit-cost calculations were conducted to select the
recommended solution. This example reflects the step-by-step procedure for calculating the
benefit-cost ratio for adding rumble strips to the existing shoulder.

Step-by-Step Procedures

STEP 1: Start by pressing the Start B/C Tool button.

8 s i

Highmay 3
ety
Flas Start B/C tool

[}

i @ cHzmHILL
-

Benefit/Cost Tool X]

STEP 2: Select the Input Data tab.

STEP 3: Select the button labeled Project Type ! |r:put taomput Data| - . I

Step 1 Step 2 Step 3

Bl Project

Project Type ifanation Project Input

Step 4 Step 5 Optional

User-Defined
Countermeasure

Countermeasure
Selection

- ExitB/C Tool

Crash Data




Project type selection Ld| STEP 4: Select project type by clicking on the circle next
to Segment. Select Rural under Segment Type.

— Project Type
" Intersection 7 Segment When complete click on the Return to Main button to
return to the main input window.
Segment Type
" Urban

Return to Main

Benefit/Cost Tool X]

STEP 5: On the main menu, select the button labeled

g | Project Information.
Input Data | Output Data |
Step 1 Step 2 Step 3
. Project Type | \nfpn::fv?t:\tnn Project Input
" Step 4 Step 5 Optional
Crash Data Countermeasure User-Defined
Selection Countermeasure

- ExitB/C Tool

Project Information _ STEP 6: Complete
Project : ] ILO Segment Improvement the Informatlon mn
the boxes as

e 10 : Wooded s Forest
i i S shown. When all
Key Route: ] 063 81000 000000 Marked Route: | L0 MilePost: ] flelds have been

Location : ] Roadway segment ILO between Maple Street and Qak Street Completed, CliCk
Prepared by : I DB Date (mm/dd/yyyy) : ] 11/10/2007 on ]E{eturn to
Main.

. Return to Main
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STEP 7: Select the button labeled Project Input.

STEP 8: Input the information requested in the
fields of the Segment Input window. When
complete with all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Benefit/Cost Tool

@ Hlinois Department of Transportation
Input Data | OQutput Data |

(X

Step 1 Step2 Step 3
™ Project 5
i Project Type et i Project Input
«
f
L Step 4 Step 5 Optional
Crash Data Countermeasure User-Defined

Selection Countermeasure

- Exit B/C Toal

Segment Input

Crash Data : From I 2001 to I 2005
Current AADT : ] 9500
Length (Miles) : ] 2.3

Specify a value between 1 to 5%
Traffic Growth: 1,25 ﬂ
Discount rate: 4,00 :j

Return to Main

Benefit/Cost Tool X

m lllinois Department of Transportation
Input Data | Output Data |

Step 1 Step 2 Step 3
= ) Project :
. Project Type ffarmaton Project Input
«
"
" Step 4 Step 5 Optional
= Countermeasure User-Defined
i Crash Data
Selection Countermeasure

- Exit B/C Tool
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Crash Data

Crash Data Availability

\What type of crash data do you have available? :

{* iCrash Severity Distribution by Crash type!

" Agoregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes? :

™ Yes

Enter Crash Data

Do you have wet pavement arashes? :

[ Yes

3] STEP 10: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the
text. When complete, select the Enter Crash Data
button.

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown.

When complete, select the Return to Main button

| = [ [ [ - [ [ [ - [ [ e [ [ [ [ v ) [ ]
1 SEGMENT CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERICD
=
c =]
g 5
5 . | &
= B = = = s
w |z |2 | & | 8| 8|2 | E|E || |3 | 8|z | 42| s
3 £ 2 B £ 5 2 2 g z = % o 3 g £ 5
% = 3 $ k 2 I E 3 3 L & 24 g 2 =
ic z =] o o 5 & T
] i H
= &
o =
a o
4 AT A S ST LT CREenT | it LT S S SR AL A7 o) ST I Ficd
6 |Fatal Crashes 1 1 1
E | A-Injury Crashes 2 1 3
7 | B-Injury Crashes L] 1 1 1 1 1
& | C-Injury Crashes 1
9 |PDO Crashes
10
il
12 Fieturn to Main
12
L
15
Benefit/Cost Tool ) STEP 12: Select the button labeled Countermeasure

]
Input Data Io

Dat; ]

Selection

utpu
Step 1 Step 2 Step 3
= ) Project :
. Project Type ffarmaton Project Input
"
' Step 4 Step 5 Optional
Crash Data ECuumermeasure User-Defined

Countermeasure

- ExitB/C Tool

Selection.
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STEP 13: Select 2.1.4 Rumble Strips (Shoulder) from the countermeasure dropdown menu.

T e e T G | w [ v T o [ & [ v [ m™ [ w [ "o | H§

1

z SEGMENTS BENEFIT COST ANALYSIS

3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS

4

5

E COUNTEBMEASURE CRF " Crash Type affected by this improvement Unit Cost | Quantity Units Total Cost | Service Life

T 214 Fumble Suips (Shoulder) &3] 303 |FOOVT $3,000 23 THliles $20,700 3

]

E] [E2] [ [ ] $0 []

10

1 (=] e |0 [] 30 [}

2

| =] |0 [ [ 0

"

| =] 0 [0 ] 30 [

&

7 I

12

19 |* CRF = Crash Reduction Factor y
e Feturn to Main

20 | ™ EUAC - Estimated Uniform Annual Cost

21

22

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. When

complete, select Return to Main.

When all input data has been completed, select the Output Data tab on the main menu and

the screen shown below will appear.

STEP 15: Click on the Calculate B/C button to

obtain the benefit-cost ratio.

The image to the right will appear with the benefit /cost ratio for
this project. Click the OK button to return to the main menu.

3]

Benefit/Cost Tool

Input Data Outpu Datal

. i Calculate B/C Summary Table
"

Clean All Sheets

- ExitB/C Tool

Export Data

Microsoft Excel

Benefit % 724904.83
Cost 157459
Benefit/Cost : 97.19
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STEP 16: Select Summary Table to see a

summary of the analysjs or to Verjfy jnputs_

Input Data Output Data }

Calculate B/C Summary Table

Export Data Clean All Sheets

R Exit B/C Tool

a S O < | - P S S O [ O O I I | [ I (]
1 PROJECT DESCRIPTION - PROJECT DATA INPUT (SEGHENTS)
| 2 |
3
[ iL0 Segment |
4
5 | 0 Ty Twooded P TForest e |
B | 163 £1000 000000 | L0 [ Adiemer T L AASTT | T
7 i nd Dak Street
] | L enpih I 23 Miles
9 |Cachaers 5 ears |
0 i 2001 = 2005 brerestuare |
]
[P r [roms man ]
1 I |
"
[3
i
" SEGMENTS CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
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The above window will appear when “Summary Table” is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.



5.2 Case Study 2: Benefit Cost Analysis for a Signalized Intersection.

The signalized intersection of Maple Street and Oak Street was identified as a hazardous
location. It is located in District 0, Wooded County, in the Village of Forest. From 2001 to
2005 there was 2 fatal crash, 38 A-injury crashes, and 63 B-injury crashes. There were also C-
injury and property damage only crashes at this location. A majority of the crashes were
angle and turning with turning representing the most severe crash type.

A road safety assessment was conducted and it was determined that there was a high left
turn volume from a shared thru lane. The traffic signal heads were also difficult to see from
a distance.

Countermeasures were reviewed and benefit-cost calculations were conducted to select the
recommended solution. This example reflects the step-by-step procedure for calculating the
benefit-cost ratio for adding two countermeasures; an increase in the signal lens size to 12
inches for the entire intersection and a left turn lane with a left turn phase for two legs of the
intersection. For this example the benefit-cost is calculated twice because intersection legs
are being treated differently. After tool calculations are made, an external calculation must
be made to obtain a final composite benefit-cost ratio.

In this example, the first b/c calculation will be for treatment of two legs of the intersection
with the increase in signal lens size. The second calculation will be for treatment of the other
two legs of the intersection with an increase in signal lens size and the addition of left turn
lanes.

Step-by-Step Procedures

STEP 1: Start by pressing the Start B/C Tool button.

8 e

Wiy
ety
Flas Start B/C tool

[}

e @ cHz2MHILL
E

Benefit/Cost Tool X

STEP 2: Select the Input Data tab.

7)) linois Departre:
Input Data | Output Data |

STEP 3: Select the button labeled Project Type

Step 1 Step2 Step 3

Project

i Biectlype Information

Project Input

Step4 Steps Optional

Countermeasure User-Defined
Selection Countermeasure

- ExitB/C Tool

Crash Data
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Project type selection

— Project Type —

{+ Intersection " Segment

Traffic Control

™ Unsignalized

Return to Main

Benefit/Cost Tool

m Hlinois Department of Transportation
Input Data | OQutput Data |

Step 1 Step2 Step 3

B [ Project 3
i Project Type ‘ Information Project Input
' !
f
L Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

- Exit B/C Tool

STEP 4: Select project type by clicking on the circle next to
Intersection then select Signalized.

When complete click on the Return to Main button to
return to the main input window.

B

Project Information

Praject : J Intersection Improvement - Maple Street & Oak Street

District: ] 0 County:
Key Route: ] Marked Route:

Wooded City:

5178 MilePost:

ey J Intersection of Maple 5t & Oak 5t

Prepared by : J DPB

Date (mm/ddfyyyy) : I 11/08/07

| Return to Main

STEP 5: On the main menu, select the button labeled
Project Information.

STEP 6: Complete
the information in
the boxes as
shown. When all
fields have been
completed, click
on Return to
Main.
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STEP 7: Select the button labeled Project Input.

STEP 8: Input the information requested in the
fields of the Intersection Input window. When

complete with all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Y

Benefit/Cost Tool

@ Hlinois Department of Transportation
Input Data | OQutput Data |

Step 1 Step2 Step 3
™ Project 5
i Project Type et i Project Input
«
f
L Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

- Exit B/C Toal

Intersection Input

Crash Data : From J 2001 to I 2005

Current AADT Major approach ; ] 32000
Minor approach ; ] 23600

Specify a value between 1to 5%

Traffic Growth: 1.25 ﬂ

Discount rate: 4.00 :j

Return to Main
Benefit/Cost Tool 3]
m lllinois Department of Transportation
Input Data ]Output Data 1
Step 1 Step 2 Step 3
™ Project
i Project Type ‘ Infomiatiun l Praject Input ‘
'
' Step 5 Optional
Countermeasure User-Defined
Selection Countermeasure
- Exit B/C Tool

39



Crash Data

™ Yes

Do you have night time crashes? :

Crash Data Availability

What type of crash data do you have available? :

{* Crash Severity Distribution by Crash type

" Agoregate Crash Severity Distribution

Crash Data - Condition Related

[ Yes

Enter Crash Data

Do you have wet pavement crashes? :

STEP 10: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the
text. When complete, select the Enter Crash

Data button

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown.
Crash data entered should only be for the two legs of the intersection that are going to be
treated with increasing the lens size. When complete, select the Return to Main button

a2 [ B [ ¢ [ b [ E [ F [ & [ W [ v [ J [ k [ vt [ m™m [ & [ 0O P [ o [ R ]
1 INTERSECTION CRASH SEVERITY DISTRIEUTION BY CRASH TYPE FOR ANALYSIS PERIOD
c
c a
5 &
5 Y g £
ot ] ! - = W = c o
e = £ 5 £ 3 £ 2 2 5, = z 5 2 2 z &
= | 2| 3| % £ | B = 2 | 2| 2 = g B[ £ |
< £ 3 k. g = £ z z 2 2 & 2 i & = -
i z =] Q. [ 5 & T
o] ]
3 o]
4 AT A 0 A LT | CbenlT| Ctberdd | O0T it SO SR AE AT ST S0 T s
§ |Fatal Crashes i
E | A-Injury Crashes 3 5 2 4
7 | B-Injury Crashes 3 n 3 1 1 7
& | C-Injury Crashes
9 |PDOO Crashes
n
1
12 Feeturn to Main
12
14|
15

Benefit/Cost Tool

0
Input Data |Output Data |

Step 1 Step 2 Step 3
- Project :
Project Type (et Project Input
Step 4 Step 5 Optional
Crash Data : ountermeasure User-Defined
Selection Countermeasure

v e
/[

- Exit B/C Tool

STEP 12: Select the button labeled
Countermeasure Selection
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STEP 13: Select 1.4.10 Increase to 12 Inch Lens from the countermeasure dropdown menu.

L T e T e S |

156

F

] & 1 L

T [ T ] L o |

INTERSECTION BENEFIT COST ANALYSIS

| ]
2
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
]

| 5 |
3 COUNTERMEASURE CRF Crash Type affected by this improvement | Unit Cost| _Guantity Units Total Cost_|Serviee Life

7 100 terenee o 12 et Lane B N 10,000 z Unit Gty F20000 0
]

s | = [ZAN ] [] 0 0
[}

] = 0w [0 [ 0 0
12

|13 [ =] [ZA [ ] 0| 0
4

| 15 | [E4] [ ] ] £0 ]
15
17

separate spreadsheets for each countermeasure applied).

**NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY (Use |

* CRF = Crash Reduction Factor
" EUAC = Estimated Uniform Annual Cost

2 ‘N‘A|o|w =

Rieturn ta Main

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. The cost
entered should be the cost for increasing the lens size on two legs of the intersection. When

complete, select Return to Main.

When all input data has been completed, select the Output Data tab on the main menu and

the screen shown below will appear.

STEP 15: Click on the Calculate B/C button to

obtain the benefit-cost ratio.

Benefit/Cost Tool

Input Data Output Data l

! Calculate B/C

&

Summary Table

Export Data | Clean All Sheets

- Exit B/C Tool

The image to the right will appear with the benefit /cost ratio for
this project. Click the OK button to return to the main menu

Microsoft Excel

Benefit ;% 560570,59
Cost 5 2466
Benefit/Cost: 227.32
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Calculate B/C

Input Data Output Data ‘

Summary Table

Export Data

Clean All Sheets

STEP 16: Select Summary Table to see a
summary of the analysis or to verify inputs

- - Exit B/C Tool
= [ & [ e T @® T € T % T @& [ w T T T 7 T ® T T T W (S T =& S 1 T T U
1 PROJECT DESCRIPTION - PROJECT DATA INPUT (INTERSECTIONS)
Tiersect ~Tolaple St & Ok Bieet TFE
0 L= Wooded I Forest | Dave 1812007
| 5176 | P 05| Drenr i Major Strest| 32000
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3
9 [Dashope [ & ears |
o | I TR [ oms |
Ll
|t | ]
B 1 1
"
5
i3
i INTERSECTION CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
; P |5 .
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& = 4 8 S & : o la” E & & 2 £
| & 3
E 7 L e I rza i Ir =¥ 5 rid Kl Kiezd T o GET ¥E
[ 21 [Fatal Crashes 7
|22 [ Injury Crashes. E] 5 | ¢ [y
[ 22 [Erinjury Crashes 3 ] ¢ T T 7
[ 2% [Sinjury Crashes
FOO Crashes
b INTERSECTION BENEFIT COST ANALYSIS
e BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
30
EN
32
o CONTERMEN SURE aar T rork Type o by i aprovsmont it ot | iy it Torsiare | Faiss e | Freroet e | EUNE
[ (3% [ 00 increaroro f2inch Lons [E3) B Al $10,000 2 Uit Ginty $20,000 i 20,000 $2466
[ =]
E3 =
|40 | J
2]
T
TOTAL REMEFTT | P FaTAL COST 22455
BENEFIT/ COST | )
WGTE i THE NOMEER GF 1EGS AFFELTED VATIES BY DU TERMEN SURES SELECTED, THEN EAL COLATE THE BENEFIT-D0ST Rl Ti0 £ 08 EACH OOtV TERMER SURE SEPARATEL Y [lie separate each ey,
CRF = Crash Redustion Factor
" EUAC - Estimated Unit I Cost

The above window will appear when “Summary Table” is selected.
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The analysis for treating two legs of the intersection with increasing the lens size is
complete. To treat the other two legs of the intersection with an increase in lens size and the
addition of left turn lanes and left turn phases, continue with the following steps.

Step 17: The Project data has been already
input into the menus, and the sheets. Click on
the Clean all Sheets button to delete the input
crash data to revise.

Step 18: Click Yes to confirm.

Benefit/Cost Tool

Calculate BIC

X

m lllinois Department of Transportation
Input Data Output Data ]

Summary Table

ST,

Export Data

“Clean Al Shests

- Exit B/C Tool

Are you sure you want to delete crash and countermeasure information?

Yes

o |

STEP 19: Select the button labeled Crash Data.

Benefit/Cost Tool

Step 1

Project Type

(39)) Hinois Department of Transportation
Input Data |0utput Data]

&

Step 2 Step 3

Project

Information Emipctinpiic

Step 4

Step 5 Optional

User-Defined
Countermeasure

Countermeasure
Selection

- Exit B/C Tool
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Crash Data

™ Yes

Crash Data Availability

What type of crash data do you have available? :

{* Crash Severity Distribution by Crash type

" Agoregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes? :

Do you have wet pavement crashes? :

[ Yes

Enter Crash Data

STEP 20: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the
text. When complete, select the Enter Crash
Data button

STEP 21: Enter the crash data for the analysis period by crash type and severity for the

crashes on the legs of the intersection that will be treated with increasing the lens size and

the addition of the left turn lanes. Crashes should appear under one of the two B/C
analyses, not both so that there is not double counting of crashes. When complete, select the
Return to Main button.

A | B [ © [ o [ [ F & [ H [ T T 39 T & T & T ™ [ N [ @ [ 1 @@ [ R
1 INTERSECTION CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIQD
c
= 2
g E
5 B 5 £
3 = 3 = 5 5 z c 5
P = Lz 5 g 5 2 g = Z, = 2 5 & & K &
o | #E 2 3 g 5 2 g i - 5 5 z 3 2 g 2
S I A O - A 2 T I T - =
i £ 5 i B = z
= '8 E3 %—
= 2 :
[ 2,
i o
4 A7 AW FEF A L7 e | Citberndd LT S o SR A A7 g SEEF 7 7T
5 |FatalCrashes 1
& | A-Injury Crashes 4 g 4
7| B-Injury Crashes 7 15 1 2 0
8 | C-Injury Crashes
9 |PDOCrashes
n
1
12 Fieturn ta Main
12
Sl
15
Benefit/Cost Tool X

Step 1

Project Type

Input Data |Output Data |

Step 2 Step 3

Project

Information laectidog.

Step 4

Crash Data

Step 5 Optional
untermeasure User-Defined
Selection Countermeasure

y e
/ /%

- Exit B/C Tool

STEP 22: Select the button labeled

Countermeasure Selection.

44



STEP 23: Select 1.4.7 Add Left Turn Phase with Left turn Lane, and 1.4.10 Increase to 12 Inch
Lens from the countermeasure dropdown menu.

INTERSECTION BENEFIT COST ANALYSIS

1)
2
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS

Lei
5
B COUNTERMEASURE CRF Crash Tupe affected by this improvement | Unit Cost|_Guantity Units Total Cost_|Service Life
T 1[147 Add LofrTurn Fhacs with Left Turn Lane =] 3w/ (Al $85,000 2z Unit Ginty 170,000/ 1o
%
[ 1,410 Inreuze to 12 nch Lenz = A 10,000 B Unit Gty 320,000 [
[
| = [0 0 40 0
iz
[Eal| = o [0 0 40 0
1
15 [E3] [ZEE ] 0 []
3

***NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY {Use
separate spreadsheets for each countermeasure applied).

12
19_|* CRF = Crash Reduction Factar

20 |*"EUAC = Estimated Uniform Annual Cost
=R Return ta Main
22

STEP 24: Enter the Unit Cost and Quantity for the selected countermeasures. When
complete, select Return to Main.

STEP 25: When all input data has been completed, select the Output Data tab on the main
menu and the screen shown below will appear.

STEP 26: Click on the Calculate B/C button to Benefit/Cost Tool =
obtain the benefit-cost ratio.

Input Data Outpu Datal

. i Calculate B/C Summary Table
"
'

Clean All Sheets

- ExitB/C Tool

Export Data

The image to the right will appear with the benefit /cost ratio for 2 _
M ft Excel a
this project. Click the OK button to return to the main menu. EIE LA .

Benefit : & 1524407.37
Cost s 8 23425
Benefit/Cost : 65.08
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Benefit/Cost Tool

Calculate B/C

Export Data

Clean All Shests

- Exit B/C Tool

3]

STEP 27: Select Summary Table to see a
summary of the analysis or to verify inputs
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| 55

The above window will appear when “Summary Table” is selected.

If you would like to save the run, select Export Data. This will allow you to save the file

with a new name. The file can be opened at a later date and modified if necessary.

After completing the two benefit-cost analyses a, a combined b/ c ratio can be obtained by
adding the benefits and divided by the total cost. The total cost for this example is, $25,891
and the total benefit is $2,084,977.96. The composite B/ C is 80.53.
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5.3 Case Study 3: Benefit Cost Analysis for a Systematic Improvement.

This case of study shows an analysis for systematic improvements at a series of locations
that present similar type of risk or recurring number of crashes of certain type. The sites are
located in District 10, and there are within 14 different counties” boundaries. A major crash
pattern and risks at the different sites is associated with improvement and lack of warning

signals.

This example reflects the step-by-step procedure for calculating the benefit-cost ratio for
adding two types of warning signs and chevrons to the existing sites.

Step-by-Step Procedures

STEP 1: Start by pressing the Start B/C Tool button.

STEP 2: Select the Input Data tab.
STEP 3: Select the button labeled Project Type

STEP 4: Select project type by clicking on the circle
next to Segment. Select Rural under Segment Type.

When complete click on the Return to Main button to
return to the main input window.

8 s i

Highmay 3
ety
Flas Start B/C tool

[}

V& @ cHzmHILL
-

B3

Benefit/Cost Tool

(5)) Hinois Department of Fransportation
Input Data | Output Data |

Step 1 Step 2 Step 3

Bl Project

Project Type ifanation Project Input

Step 4 Step 5 Optional

Countermeasure User-Defined
Selection Countermeasure

- ExitB/C Tool

Crash Data

Project type selection

Project Type

" Intersection * Segment

Segment Type
5 i " Urban
plF

Return to Main
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enefit/Cast Tool @] STEP 5: On the main menu, select the button labeled

() tinok , Project Information.
T Hliinois Department of Transportation
Input Data ]0utput Data |

Step 1 Step 2 Step 3
= ) I Project )
. Project Type i mhenatn Project Input
«
"
" Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

- Exit B/C Tool

STEP 6: Complete
the information in
the boxes as

District; 10 County: City: shown. When all
Key Route: ] Marked Route: ] MilzPost: ] fleldS have been

completed, click

on Return to
Prepared by : J bPE Date {mm/dd/yyyy) : I 11/12/2007 Main

Project Information

Project : J Signing - Systematic Improvement

e J Multiple locations. 14 Counties included

Return to Main

48



STEP 7: Select the button labeled Project Input.

STEP 8: Input the information requested in the
fields of the Segment Input window. When
complete with all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Benefit/Cost Tool

(X

@ Hlinois Department of Transportation
Input Data | OQutput Data |

Step 1 Step2 Step 3
™ Project 5
i Project Type et i Project Input
«
f
L Step 4 Step 5 Optional
Crash Data Countermeasure User-Defined

Selection Countermeasure

- Exit B/C Toal

Segment Input

Crash Data :

Current AADT :

Length {Miles)

From I 2000 to] 2005

3500-12000

Spedify a value between 1 to 5%

Traffic Growth:

Discount rate:

s =

.

Return to Main

X

Benefit/Cost Tool

(X

@ Hlinois Department of Transportation
Input Data | OQutput Data |

Step 1 Step2 Step 3
[ Project :
: Proiectiyps Information Project Input
«
f
i Stepd Step5 Optional
Crash Data Countermeasure User-Defined

Selection Countermeasure

- Exit B/C Toal
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Crash Data

Crash Data Availability

\What type of crash data do you have available? :

{* iCrash Severity Distribution by Crash type!

™ Yes

Crash Data - Condition Related

Do you have night time crashes? :

Enter Crash Data

" Agoregate Crash Severity Distribution

Do you have wet pavement arashes? :

[ Yes

3] STEP 10: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the
text. When complete, select the Enter Crash Data
button.

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown.

When complete, select the Return to Main button
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| 5 |Fatal Crashes 1 1 2 2 1 1
& | A-Injury Crashes 15 7 1 1 12 1 g 1
7_|E-lnjury Crashes a 1 15 E 4 3 12 1 20 4 13
8 | Cenjury Crashes
9 |FPDOCrazhes
| 10 |
|
12 | Return to Main
BN
14 |
15
Benefit/Cost Tool B STEP 12: Select the button labeled Countermeasure

1
Input Data | OQutput Data |

Selection

Step 1 Step2 Step 3
i Project 5
i Project Type ‘ et Project Input
.
' Step 4 Step 5 Optional
Crash Dt ‘ Countermeasure | User-Defined

Countermeasure

- Exit B/C Tool

Selection.
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STEP 13: Select 2.3.8 Warning Signs - Standard, 2.3.9 Warning Signs - Special, and 2.5.8
Chevrons or Delineators from the countermeasure dropdown menu.

A | E | c | u] | E | F

G | H ] ! |

] [ &

L v 1

] | ] | o | P

SEGMENTS BENEFIT COST ANALYSIS

|¢m|ﬂ m,.|¢ I |A

EE

BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
COUNTERMEASURE CRF - Crash Type affected by this improvement | Unit Cost| Quantity | Units | Total Cost | Service Life]

['2:3:5 ‘warning Tigne - Trandard —[3 4 | TRFOREDVT 358,000 1 Unit Qnty $58,000 2

[ 235 waming signe - spacial [E3] i | TRFOREOVT 358,000 i Unit Gty $58,000 5
11 [[256 Chewrans or Delincators =] 40 | OWTHOS00.F0 352,000 1 Unit Gnity $58,000 4
[E3] [ ] # 0

=] [ [ +0 ]

G |

19 |* CRF = Crash Reduction Factor
20 | * EUAC = Estimated Uniform Annual Cost

Returnito Main

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. When

complete, select Return to Main.

When all input data has been completed, select the Output Data tab on the main menu and

the screen shown below will appear.

STEP 15: Click on the Calculate B/C button to obtain

the benefit-cost ratio.

Benefit/Cost Tool

3]

Input Data Outpu Datal

Export Data

. i Calculate B/C Summary Table
"
'

Clean All Sheets

- ExitB/C Tool

The image to the right will appear with the benefit /cost ratio for
this project. Click the OK button to return to the main menu.

Microsoft Excel

Benefit : & 5415309.31
Cost + 2 51130
Benefit/Cost : 105,93
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fienefitiCest Fool 3 STEP 16: Select Summary Table to see a
summary of the analysis or to verify inputs.

Calculate B/C

Export Data Clean All Sheets

/ I
/ / - i - Exit B/C Toal
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The above window will appear when “Summary Table” is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.



Troubleshooting Office 2003

| am getting the error message shown below. How can I fix it?

Microsoft Yisual Basic

' ": Compile error in hidden module: FrmSegmProjectInput
L

Help

The first step to fix this error is to open the Visual Basic code. Right click on the BCTOOL tab located
on the bottom left of the window. Select View Code from the pop up menu

B3 Microsoft Excel - BCTool_FinalVersion_2008_01_24.xIs FEX
E Ede Edit VWiew [Insert Format Tools [ata Window Help Type a question for help = o & X
AT T TP SN T E R P )
Arial :
112 - =
1 ¢ [ & [ wH© [ ¥ [ 4 [ k [ v [ ™ [ W [ o [ °p [ a | A [ s [ 1T =~
[ :
EE
| 15
D
| 1
| 13
| 20
|1
=
| 23
B LLLITEER BN
i - Comprehensiv:
2B Mighsny
| N,:.ﬂ =
| 28 lnn
i e Insert...
El Start B/C tool
i il Delete
| gg Rename
B
| 5 Mave ar Copy...
! - Select All Sheets | i
| 27 Select Al Sheets |
-2 Tab Color. ..
| 23 I
N T . Z
4 4 » w]} BCToor I< _
Ready .

Since the tool is password protected, it is required to input the password (IDOTsafety) in the box shown
below. Hit OK to continue.

YBAProject Password

Passward

Cancel
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Select Tools — References from the top Microsoft Visual Basic toolbar

8 Microsoft Visual Basic - BCTool_FinalVersion_2008 01_24.xIs - [Sheet8 (Code)]

Type a question for help

B[

-

S

S

ikl Fle Edit Wew Insert Format Debug  Run Tools | AddIns  Window Help
NEEEWEL T W M € peferences... |_Co|1
Additional Controls...,
]Commandﬁuﬁom a ki ick
e Macros...
L Private Sub
FrmPres| Options...
FagiSnh VBAProject Properties...
Sheet13 (ALLInt»
Sheet14 (ALLSeg - Private Sub Digital Signature. ..
Sheet15 (CMInte
B Sheetis (CMSeq End Sub

Sheet18 (SumSer
Sheet19 (UserDe w»

Sheet8 Worksheet
Alphabetic ]Categorized 1
Sheets ~
DisplayPageBre: False
DisplayRightTol False
EnableAutoFiltel False
EnableCalculatic True

EnableOutlining False w —::fg ] i

~

‘References - VBAProject

Look for the reference “Missing Ref Edit Control” and unchecked the box. Hit OK to continue.

E Visual Basic For Applications |A] Cancel
| Microsoft Excel 11.0 Object Library =
v OLE Automation

[w| Microsoft Office 11.0 Object Library Browse...
v| Microsoft Forms 2.0 Object Library

 VISING: RefEdt Contral +|

I+l Microsoft Office Web Components 11.0

|_latpvbaen.xls Priari

[ ] funcres o Help

[ ] pup200addin i]

|

[] IAS Helper COM Component 1.0 Type Library

[] 1A5 RADIUS Protocol 1.0 Type Library

[]AccACL 1.0 Type Library —
["1 Arrohat . II.I
£ [l | £

Available References:

-MISSIMG: Ref Edit Control

Location:  C:\Program Files\Microsoft Office \OFFICE 11\REFEDIT.DLL
Language: Standard

Go back to the Microsoft Excel window, and select File-Save from the top toolbar

54



E3 Microsoft Excel - BCTool_FinalVersion_2008_01_24.xls [Read-Only] =13
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| 2
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Once the file is saved, go back to the Visual Basic window, and select File - Close and Return to
Microsoft Excel. Now you can start using the Benefit Cost Tool.

<8 Microsoft Visual Basic - BCTool_FinalVersion_2008_01_24.xls - [Sheet8 (Code}]

1| File | BEdit- “iew Insert Format Debug Run Tools Add-dns  Window Help Typeaqueston forhelp = O 4 X
- . &l Save BCTool_Finalversion_2008_01_24.xs Ctrl+5 | &\: g‘a °E!;. 4 | @ | Ln 1, Col 1 !
Import File. .. Ctrl+M ____j | ,
i -| |click |
Export File... Ctrl+E v —
mmandButtonl Click() s
Remove Sheetd. .. ation.Show .
4| Print... Ctrl+p
| Close and Return to Microsoft Excel At+q [fagel Click()
E‘ o EE T T

- HH) Sheet1s (CMSeq End Sub
-~ HH] Sheet17 (SumInt
EH] Sheet18 (SumSec
] Sheet19 (UserDe «

SheetB Worksheet
Alphabetic | Categorized |

i[Name] Sheetd
|DisplayPageBre: Falze
DisplaijghtToL False
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| open the file from IDOT website, and tried to run the tool, but | am getting the error shown
below. How can [ fix it?

Microsoft Visual Basic

Run-time error '3";

Subscript out of range

| End | Debug Help

The tool will not work without downloading it and saving it into the computer prior its use. Try
downloading the tool, and clicking the Save button

File Download [$_(|

Do you want to open or save this file?

@ j Name: 12142007_Appenix_D,xls
. Type: Microsoft Excel Worksheet, 1.04 MB

From: www.dot.state.il.us

Open ] [ Save | [ Cancel

Always ask before opening this type of file

harm your computer. f you do not trust the source, do not open or

@ While files from the Intemet can be useful, some files can potentialhy
save this file. What's the rslk?

Select the desire location and an appropriate name to save the tool and click Save

56



Save As

Save in: |@' Desktop vl 3 2 E

. @My Documents
L‘é ﬂ My Computer
My Recent ny Metwork Places
Documents

My Documents
I"-I'r'_.r.C;:umerter
" File name: | ppenic [ xds W | [ Save ]
My Network | Save as type: | Microsoft Eacel Worksheet w | [ Cancel ]

After the download is completed, click Open, and the tool is ready to use.

Download complete

%
(i) Download Complete

Saved:

12142007 _Appenix_D.xls from www.dot.state.il.us
(N
Downloaded: 1.04MB in 5 sec

Download to: C:\Docume. .. 112142007_Appenix_D,xls

Transfer rate: 214 KB/ Sec

[ ] Close this dialog box when download completes

| Open | [Open Fulder] [ Close

When | open the tool | clicked on Disable Macros, and | cannot have the tool to work. Is there a
way of changing this setting?

Yes. Close the tool without saving changes and try to reopen it again. This time make sure to click
Enable Macros. This will solve the problem.



| accidentally saved the tool with the input data for my project inside. Is there a way to obtain
the original tool without all the changes | made?

Yes. Go back to IDOT website (http://www.dot.state.il.us/illinoisCHSP/hsip.html) and download and
save the tool again in your computer. If you want to save the information you input for a specific project,
try using the option export data included in the tool under Output data
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Troubleshooting Office 2007

| am getting the error message shown below. How can I fix it?
]

ﬁ Comple error:
-

Can't find project or lxary

[ ] wo |

The first step to fix this error is to open the Visual Basic code. Close everything, and reopen the
Benefit-Cost Tool. Right click on the BCTOOL tab located on the bottom left of the window. Select View
Code from the pop up menu

(Dn) BCTool_FinalVersion_2008_07_08 [Compatibility Mode] - Micrasoft Excel - =7 X
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40
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44
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4

42

& Inset...

Ll Delete

52

52 Rename

54

& Move o Copy...

:? Gl wiew Code

58 &y Protect Sheet..

:g Tab Color

2 Hide

e Unhide...

23

&5 _ Select All Sheets

4 4+ M| BCTool ——— e | I

Ready i i~ il

8§ Microsoft Excel - BC...

Since the tool is password protected, it is required to input the password (IDOTsafety) in the box shown
below. Hit OK to continue. There are some files that are not protected, if you do not see the pop-up
window shown below, ignore this step.
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WBAPraject Passward

Passwiard

I

Cancel

_ concel |

Select Tools — References from the top Microsoft Visual Basic toolbar

9 MicrosoftVisual Basic - BCTool_FinalVersion_2008_07_09.s - [Sheet8 (Code)] =EE=
@ File Edit Wiew Insert Format Debug Run | Tools | Add-Ins  Window Help Type a question for help o8 X
ol == o r onom EL References.. 1
Project - VBAPraject x| m Additional Cantrals, l] ‘Cliv:k L]
=R Mtacros.. —
i Ppri ick() -

-8} VBAProject (BCTool_FinalVersion_200 Options... i

£nd VBAProject Properties..

Pri Digital Signature...

End Sub

I

Properties - Sheetd

lelpe -

|Sheets worksheet
Alphabetic | Categorized

(Name) Shestd
DisplayPagetreats False
DisplayRightToLsft False
EnableAutoFilter False
EnableCalculation Trus
EnableFormabConditionsC True
EnableCutiiring False
EnablePivotTabls False
Enableselection 0 - xINoRestrictions
N BCTool
Scrallorea

Standardwidth 543

visible -1 - xiSheetiisible

hgky G

Look for the references “MISSING: Microsoft Office XP Web Components”, and “MISSING: Microsoft
Office Web components 11.0” and unchecked the boxes. Hit OK to continue.
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References - YBAProject

Aovadable Referances:

2

o]

Iof| izl Barsic For Applcations i] Cancel |
e

i iMacrosolft Evcel 12,0 Object Library
[ CLE Bastomation

o MBcromaft Office 12,00 Object Library
v Microsof . Foemes 2.0 Object Lbeary

W fef Edit Control ﬂ
S5ING: Microsolt Office 3P Web Compo

[ 145 Helper COM Component. 1.0 Type Libeary

[ 1AS RADIUS Protocol 1.0 Type Library i
(114 WidearSoft vSPlextrid 7.0 (DACIRED)
[ 1=-) WadeySicift \SFReaGend 7.0 (Light)
[ ¢-) WiddwarSiaft, \S5FheooGrid 7.0 (OLEDE)
1) VidecSoft vSPlexGrid 7,0 iD]El:ﬁl'Lhmde'l ,L]:J
L]

- MISSING: Microsoft Office Web Components 11.0
Location:  Ci\Program FlesiComenon FilesiMicrosoft SharediWeb Compos
Language:  Standard

Go back to the Microsoft Excel window, and select the Office button-Save from the top left corner

@ BCTool_Finalversion_2008_07_08 [Compatibility Made] - Micrasoft Excel - = X
s Wik @ - 7 x
Recent Documents l
Mew |
1 BCTool_Finalversion_2008_07_03 =
’?"i open 2 User Interface Lol |/ J K L ] [ a T [F] R B i u W W E3 i z
e A 3 roaday =
[ 4 BCTool_Finalwersion_Office0?_2006_12_02 i=
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H Save As
@ Print
@ Prepare
@ Seng

Fublish

B con

Start BV tool

2] Excel Options | | X Exit Excel

4
B2
)
|G — .
4 «» ¥| BCTool <% [ il
o

Reaty | EE = e =

8 Microsoft Excel - BC..

Once the file is saved, go back to the Visual Basic window, and select File - Close and Return to
Microsoft Excel. Now you can start using the Benefit Cost Tool.
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Edit Miew Insert Format  Debug

Ll Save BCTool Finalversion_2008_07_09:ds
Import File...
Export File...

Remove Sheetb..

s Print..,

K Close and Return to Microsoft Excel

[ — | 3
Properties - Sheetfl x|
[Sheets worksheet =]

Alphabstic ]Categnrizad

(hame) Sheets

DisplayPagefireaks False

DisplayRight ToLeft False

EnableALtoFiter False

EnableCalculation True

EnableFormatConditionsC True
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EnablePivotTable False
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BCTool
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End Sub
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